Introduction
Over the past twenty years television has developed rapidly from the experimental stage to become the most powerful medium of mass communication in this and many other countries. As an example, Lord Hill, the present Chairman of the BBC, told a meeting of this Section 18 months ago (Proceedings, 1968, 61, 149) that over 20 million people in this country were watching television every night for an average of four hours. This made the watching of television the most time-consuming activity, other than work, in their lives. Since then the number of viewers has increased even further. This revolution in communication has altered the habits and way of life of the world to a remarkable degree, and the aim of this symposium is to study and discuss the effects of television on the viewer, with especial reference to his physical and mental well-being.
Direct Effects
Dr J G P Williams (Farnham Park Rehabilitation Centre, Farnham Royal, Buckinghamshire)
Posture and Physical Fitness
The significance of any medical issue relates in part to the size of the population involved. Well over 90 % of the population of Great Britain have access to television and the potential viewing population is therefore over fifty million persons.
It is clear that the effects of television, whatever they may be, will be highly significant on a population of that size.
From the point of view of posture and physical fitness there are essentially two types ofeffects, the direct and the indirect. The direct effects will be those that occur as an immediate consequence of actually watching television, while the indirect are those which accrue in consequence of the subject not doing something else because he is watching television.
The question of posture is much bedevilled by differing opinions as to its nature and importance. For purposes of this present discussion it is assumed that the adoption of a postural attitude which results in minimum load or strain on musculoskeletal and joint structures is not only asthetically desirable but also protects against acute mechanical derangements and long-term wear and tear. Maudsley (1968, unpublished) in his Heatherwood lecture drew attention to the importance of the angle of inclination of the cervicodorsal disc in the development of cervical spondylosis. Certainly this angle is increased with spinal fiexion. As Grant (1952) and others have shown, the human spine has primary (fiexion) curves deriving from the embryonic state and secondary (extension) curves or lordoses deriving from adoption during infancy of the upright posture (Fig 1) . These secondary curves are linked mechanically like the outer ends of the archer's bow, a fact utilized in the 'head up' lifting attitude which protects the lumbar spine. This is to some extent an oversimplification as recent work by David et al. (1968) has thrown further light on this linkage, but for practical purposes it holds good (Fig 2) . horizontal sight line while sitting vertically. In other words, unless the viewer sat with the trunk inclined forwards inevitably the neck was flexed. The angle of flexion can be calculated from a series of simple formulh in which the sitting height is taken as 0-46 of a standing height of 5 ft 7 in (170 cm)±7 in (18 cm) ( Fig 3) . Furthermore, the more recumbent the subject the greater the flexion of the head. Since as experience shows it is uncomfortable to sit with neck extended and occipito-atlantal joint flexed, it follows that the cervical (and therefore also lumbar) spine will be flexed too. It will be readily appreciated that sitting for relatively prolonged periods in positions demanding spinal flexion will lead to some degree of postural strain. While there is no direct evidence that television viewing as such predisposes to cervical or lumbar symptoms, there can be no doubt that sitting in flexed attitudes, particularly driving a car, does do so. Furthermore, unless the seat is carefully designed and suitable neck-rest provided, a catenary effect on the lumbar spine is inevitable in semi-reclining viewing. Such strain, particularly if added to occupational strains, may well be the last straw that exacerbates degenerative joint disease and provokes the onset of symptoms. Prevention is a matter of the utmost simplicity, being simply a The significance of this is apparent upon consideration of the television viewing situation.
As a pastime watching television is essentially passive. The vast majority of viewers watch their sets seated in chairs in their living rooms at home (only a minority adopt other attitudes, for example in bed, bath or bar). A study has therefore been made of the usual viewing situation at home in order to determine whether or not this is of any postural significance.
Fifty-five adults selected at random from staff and patients of a general hospital provided data concerning height of screen from floor, screen size, chair height and distance from screen for their usual viewing situations. This population was small and cannot be truly representative, but the findings are so clear cut as at least to permit the drawing of wider inferences. In this series about three-quarters of the sets viewed were placed at a height of 2 ft (61 cm) or less from the floor, and since the largest screen size was 23 in (58-5 cm) this means that the screen centres tended to be less than 3 ft (91 cm) from the floor. Since the chair seat height was invariably 12 in (30 cm) or more from the floor the net effect was to make it impossible for any viewer in this series to The indirect effects of television on posture and fitness are indeed difficult to assess. Studies have been undertaken to find out how people spend their leisure time with particular reference to weekend afternoons. Figures made available by the Central Council of Physical Recreation indicate that watching television is a popular way of passing the time (Table 1 ). This might suggest that more people were watching rather than doing, were it not for the obvious increase in participation in many forms of physical recreation reflected in the increasing number of sports clubs (Table 2 ) (Birch 1968) . Indeed, there is a little evidence to suggest that television has to some extent popularized certain sports and encouraged participation in them. However, the minority sports in general tend to complain of a shortage of television screen time. The whole situation is therefore confused and complex, and demands sophisticated study for its clarification. At this time, however, the implications are worthy of note. What is clear is that television is taking up other leisure time made available by shortening of working hours. 'Do-ityourself' home entertainments are becoming a thing of the past, while the cinema and the stage have lost much of their attraction. This is unlikely to have had any particular significance on the general level of fitness of the population.
Television and the Eyes
It is said that, in the slave markets of ancient Rome, a rotating potter's wheel was held in front of a potential purchase to see if he was a good stable 'buy' and unflustered by the flicker. Now, in the almost universal slave market of our 20th century civilization, we have brought our master's wheel into our homes, to test ourselves daily in our ritual submission to this exacting but compelling tyrant.
The eyes, traditionally, are the gateway to the soul; and through this modest organ come the supernatural biddings, whether from God as personified in the sun, Satan as personified in sex, or the advertiser's or producer's images as presented by 'the box'. No wonder that every ocular travail has been attributed in turn to the exaltation or anguish produced as these portentous rays pass through.
The commonest eye disorder for which the television screen is blamed is, of course, that familiar but elusive symptom of 'eye-strain': elusive because, although projected on to the eyes, there is rarely any ocular factor to which this indefinite ache can legitimately be attributed, and it is usually engendered somewhere in the ocular reaches of the psyche, if not actually established there by the commercial acumen of the spectacle vendor.
Various authors have indeed tried to attribute TV eye-strain to the need for more perfect refractive correction. Thus Fassin (1964) found that of his 360 patients with tired, heavy, congested eyes after televiewing, 275 had hypermetropic-astigmatic refractive errors needing correction, and 145 had red eyes that were relieved with some proprietary decongestant, whose virtues constituted the burden of his article. And another report from Germany (Schober 1958) affirms that spectacles with a minimal refractive or prismatic correction will relieve all those complaining of eye-strain from television, fluorescent lights, movies and so on (it should be admitted that this was evidently the report of a lecture he gave to opticians, rather than doctors); and there have been a few other such reports in like vein, carrying even less conviction. Psychologists have an easy explanation for the relief given by spectacles, when made of virtually plain glass, as they are such convenient screens to protect the guiltridden or oversensitive psyche. Happily all the more convincing surveys point in exactly the
